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Abstract:
Introduction
The critical isthmus (CI) in post-MI re-entrant VT is a target for catheter ablation. There is 
compelling in vitro evidence that increased densities of myofibroblasts (MFBs) within the 
scar border zone (BZ) increases susceptibility to slow conduction and VT. However, the 
presence of MFBs within the CI in vivo remains unproven. Using an in vivo swine model of 
post-MI re-entrant VT we tested the hypothesis that there are significant differences in MFB 
distribution in the VT inducible heart compared to the post-MI VT non-inducible heart with 
the VT CI possessing a unique cellular profile driven by differences in MFB density.
Methods
Domestic pigs (n=15) underwent MI by catheter based LAD balloon occlusion (120 min). VT 
studies (n=12) were performed 6 weeks post-MI identifying dense scar, BZ and the CI. 
Electroanatomic histological overlay was achieved with epicardial points. Hearts were 
formalin fixed with histological analyses performed on paraffin embedded tissue.
Results
VT was induced in 6 of 12 pigs: mean VT cycle length 353+89 ms. A total of 780 sections 
were analysed (867 x 687 microns per section). There was a striking 5 fold increase in 
MFBs at the CI compared to non-isthmus BZ sites (figure 1B). Significantly increased 
numbers of fibroblasts (FBs) and vessels were observed at the CI (figure 1C,D) with 
conduits of MFBs bridging islands of CMs (figure 1E,F).
Conclusion
We have shown that the CI in vivo is characterised by a unique abundance and 
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architectural organisation of MFBs. This study demonstrates novel insights in the cellular 
composition of the CI which forms the basis for further molecular investigation which may 
lead to improved CI targeting for catheter ablation.
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